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ÁThis webinar was created in collaboration wit of this webinar will be 

the acquisition and data evaluation of micro-XRF scanning data of 

paintings. 

ÁFurther this year, we will continue discussing the analysis of three-

dimensional objects and the application of micro-XRF on porcelain 

and ceramics.
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Overview
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Art & Conservation Webinar Series
Analysis of non -infinite samples in Cultural Heritage
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If you have questions during this webinar, 

please type your questions, thoughts, or comments in the 

Q&A box and press Send.

We ask for your understanding, if we do not have time to 

discuss all comments and questions within the session. 

Any unanswered questions or comments will be answered 

and discussed by e-mail or in another WebEx session.
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Art & Conservation Webinar Series
The Speakers
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ÁApplication Scientist XMP 

specialized in Cultural Heritage

Bruker Nano Analytics, Berlin, 

Germany

Mareike Gerken M.A.

ÁGlobal Manager of Application 

Science, Bruker Nano 

Analytics, Berlin, Germany

Dr. Roald Tagle

ÁHead of Global Segment 

Management, Bruker Nano 

Analytics, Milan, Italy

Michele Gironda
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Evaluating micro-XRF scanning data of paintings
From the analytical question to accurate results
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A complex matter
The technology of paintings and their examination
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G. B. Cima da Conegliano, Virgin and Child, c. 1500-4, Inv. 852

68.0 x 52.7 x 1.7 cm, mixed media on poplar panel, Städel Museum Frankfurt
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A complex matter
The technology of paintings and their examination
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G. B. Cima da Conegliano, Virgin and Child, c. 1500-4, Inv. 852

68.0 x 52.7 x 1.7 cm, mixed media on poplar panel, Städel Museum Frankfurt
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Á 800 mm x 600 mm scan area

Á 30 W Rh tube with polycapillary optic 

Á Spot size adaptable to structure size in the range of c. 35 ҭ600 µm 

Á 2x 60 mm2 SDD available

Á Patented AMS (Aperture Management System) allows to increase 
the focal depth of the polycapillary lens by reducing the divergency 
of the beam from 30 µm/ mm to a minimum of 10 µm/ mm

Á Sample stage speed up to 100 mm/s

Á Vertical and horizontal sample analysis option, tilting mechanism for 
inclination adjustment 

Á Ultra Large maps with more than 40 megapixels can be acquired for 
single detector and 20 million for dual detector option

Á Sophisticated quantitative analysis based on a Fundamental parameter
calibration (FP) that can be additionally customized using reference materials for type calibration.

Á Ultrasonic sensor for non-contact sample protection

Á He flush option for detecting light elements down to Sodium (Z= 11) with an open-beam system

Á Flight case option for transport

BRUKER NANO ANALYTICS' CULTURAL HERITAGE WEBINAR SERIES 2024

The M6 JETSTREAM 
Key Features
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From the object to the data
The measurement parameters
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Total measurement 
time 

Object size

Dwell timeStep size

ұUqhvҲ"nkokv
Working time

The timevjcv"vjg"kpuvtwogpv"urgpfu"eqnngevkpi"fcvc"rgt"ұrkzgnҲ"qt"urgevtwo0

With pixel size being a distance the value dwell time per pixel has the unit 

of speed. It is the speed of the X-ray beam relative to the sample surface 

(i.e. the speed of the measure head of the M6 JETSTREAM or the speed of 

the sample stage of the M4 TORNADO).

Distance over which the collected data is defined as 

a single spectrum during a sample scan. 

Uqogvkogu"tghgttgf"vq"cu"ұuvgr"uk|gҲ."gxgp"vjqwij"

this term is misleading for on-the-fly measurements.
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From the object to the data
The measurement parameters
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Total measurement 
time 

Dwell timeStep size

ұUqhvҲ"nkokv
Working time

Short (< 10 ms) Ąmain elements and or 
elements for which the instrument is sensitive

Should correspond to the size of the object that 
wants to be resolved

Tempera painting Ą 100 to 300 µm
Oil painting Ą 300 to 800 µm
Drawings Ą100 to 300 µm

Note: small step size allows to improve statistic by 
use of binning

Dwell time 
reduction

Improving the signal
Á larger Detector 
Ą 60 mm²

Á He flush 

Instrumental limit
File size:
Tested over 20 Gbyteҿ
Scan dimension:
800 mm x 600 mm
Maximum speed:
100 mm/s
Maximum Acceleration:
200 mm/s²
Spot size: 
Starting from <50 µm
Detector
1x or 2x 30/ 60 mm2 SDD
Spectroscopic resolution:
<145 eV

Object size
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Spot sizeMap of 10x10 pixels²

Á Pixel size = spot size
Ą Area fully covered

Á Pixel size = 2x spot 
size ĄOnly half the 
sample is mapped

Á Pixel size = 10x spot 
size Ą 10 % of the 
sample is mapped

Typical mode of scanning On-the-fly scanning

BRUKER NANO ANALYTICS' CULTURAL HERITAGE WEBINAR SERIES 2024

Spot size and pixel size
Covering the whole sample area? Measuring differently structured samples
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Taking big steps
Decreasing the step size
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2000 µm / 75 ms 1000 µm / 75 ms 400 µm / 75 ms

File 95 MB 323 MB 1911 MB
# of Spectra 21.5 k pixel 86.1 k pixel 538.1 k pixel

Total time 0 h 39 min 2 h 15 min 12 h 39 min

Fe

1/2 2/5

Spot size

100 µm spot size



|© 2023 Bruker |
- confidential -

© 2023 Bruker ||

BRUKER NANO ANALYTICS' CULTURAL HERITAGE WEBINAR SERIES 2024

Taking big steps
Decreasing the step size
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2000 µm / 75 ms 1000 µm / 75 ms 400 µm / 75 ms

File 95 MB 323 MB 1911 MB
# of Spectra 21.5 k pixel 86.1 k pixel 538.1 k pixel

Total time 0 h 39 min 2 h 15 min 12 h 39 min

Fe

1/2 2/5

Spot size

100 µm spot size
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Taking big steps
Decreasing the step size
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100 µm / 7.5 ms400 µm / 7.5 ms

File 1.4 GB 20.6 GB
# of Spectra 554.4 k pixel 8870.4 k pixel

Total time 2 h 21 min 23 h 15 min

1/4

Pb

Spot size

100 µm spot size

Fe
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Taking big steps
Decreasing the step size
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100 µm / 7.5 ms400 µm / 7.5 ms

1/4

File 1.4 GB 20.6 GB
# of Spectra 554.4 k pixel 8870.4 k pixel

Total time 2 h 21 min 23 h 15 min

Spot size

100 µm spot size

Pb Fe
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Taking time
Increasing the dwell  time
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400 µm / 75 ms400 µm / 7.5 ms

File 1.4 GB 1.9 GB
# of Spectra 554.4 k pixel 538.1 k pixel

Total time 2 h 21 min 12 h 39 min

x10

MnFe

100 µm spot size
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Taking time
Increasing the dwell  time
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400 µm / 75 ms400 µm / 7.5 ms

File 1.4 GB 1.9 GB
# of Spectra 554.4 k pixel 538.1 k pixel

Total time 2 h 21 min 12 h 39 min

x10

Fe Mn

100 µm spot size
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A complex matter:
Advanced data evaluation
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Now the data is there, and the work starts:
Data mining. What can be done?
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Optimized data 
acquisition

Element identification 
procedure

Auto ID

óMaximum Pixelô spectra

Element identification
Quantification/fitting of the 

spectra to identify 
elements present
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Element Identification :
Auto ID
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Element Identification : 
Auto ID
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Element Identification : 
Maximum Pixel Spectrum
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